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PURPOSE:To improve the display grade of a reflection-type liq. crystal display device. 
CONSTITUTION:An org. insulating film 42 is formed on the thin-film transistor 40 formed on a 
substrate 31 . A contact hole 43 and a protrusion 42a are formed when the reflecting electrode 38 of 
the insulating film 42 is formed. The reflecting electrode 38 is formed thereon, and the drain electrode 
32 and the reflecting electrode 38 are connected through the contact hole 43. Accordingly, since the 
protrusion 42a is formed only on the reflecting electrode 38, the patterning of the reflecting electrode 
38 is improved, defective insulation is not caused between a source bus wiring 36 and the reflecting 
electrode 38, and the display grade is improved. 
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«) fciffrfcjEB***- hite«IK3.4jWgjEftSftT^S. 
*f— hmm3 3(D±Jj<D7- MiI3 4±fcrfcfc N 
S->U3> (t(T, r a _ s ij fcjai". ) > ZmSki' 

Cd S e&tri»P>JS-&*jiW*a3 5 tfJBfig £tl 20 
T^S. *i»f*Ji3 5©flSi*SHCBu a-Sifc4TA»& 
m%Z2>#? hS®4 1 A s ff$f££ftTVi-5,, — ^O0n> 
**h«ffi4 1±Ctt, ^*>, *'J7f>, TVI/^ 

ffl3>^^ni4i±!:ii v v— *si£3 6 tmmiz 

>*3|3 7#fi»ft5S£*iTOS. 

[0 0 5 1 ] l2 2{CjjVf .fc-ptV— *38i3 6£ti v ^ 
-h><:*E*3 2tmifioy-HteliJK3 4£ftU-i!t 
^"fS V— ^^^EiSS3 9#*g£!$ftT^5. V— 30 
J*iMU3 9«\ (a^iBli: bT8MgbTV>5. v— 
Efg3 9«K V-7«I3 6 4:Rl«O^IHTJJBfi83nT 
^4. 4*-hSfi&3 3, y-Mftftfi^, 4^?W13 
5, V-*«®3 6*S < fcVFU>f >t®3 7tt, ilh 

(filT, r T F T j tig-To ) 4 0£fltJ5!c 
L> iTFT4 OJi;^ *7->^SK^©g&|g£*f-f 3. 

[0 0 5 2] ^-h/^E«3 2, v-;o<*E*&3 9 
*J;VTFT4 0SSoT 1 S4&3 1 _t£BC*r«ttftlt 

lit 4 2*»jBja$n-rv^«. tTOii4 2©sitfa4 
3 mmztizmmciz, 9cm&x9uffi&&mmmzB 40 

-T >«tS3 7C0gB^-(Ctt3>^^ h*-;i<4 3 
iit^s. *«*e*tBI 4 2 ©Jgj*;***^ :m:3>^ 
* h*-;b4 3 feJBJsK-r4xg±©|fflH, 
fn3iW3 0£f£j«rSI£©i«IIJfJ?©M^y*£/]\;5f < 
t5t»> £gf54 2 a©i§5£H(i 1 0 AtmJiTFiMff* b 
1^. -Hate, i£HJf ©J?£ti 1 O^mWTt-feS. IT*8 
tt«fil4 2©oas4 2ajBJsSt««±t:7';u^ = >>A, A 
«eif*>eJER5S»afil3 8**JfcfiR$ft. 5|ftI3 8 <£ 
3 ? |-*-;U4 3(-*jUT, h'U-r >Sfi|3 7 50 
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*££ft£o $e.{C^©±tctt, EGlJiM 4#BJ5K£*l 
*. 

[0 0 5 3] S|g 4 5 ±(C l±, *5 — 7*;u*4 6#J& 
jsK^ns. 4 6 ftE3 l©£»iffi 

3 8t*fiRj-r*««cl±, v-fe->*£fe{iij§g©^;u 
* 4 6 aa*BJ*£*U S*t§S3 8fc*fiaL&^!H*&: 
«iMfe©7^;i/* 4 6 b#ff2fK£*l&. *7-7^^ 

4 6 ±<D±ffilZi£. I TO (Indium Tin Oxide) &if*> 
&JE£*»i»*«4 7#J&aS*U S6fc:*©±lcfcfcE|q| 
14 8*«JBfi8*n«. 

[0 0 5 4] g5f3WS«3 1 , 4 5 HU SlftS3 8 i: 
7-f 4 6 a a-TS«t-5K:*f|qIUTft5-&t>-a-?> 
ft, a«mfc*«4 9#aA£ftTK»Stt»a5MS» 

3 0#55J&-f 5„ 

[0 0 5 5] 0 3 Ji, Bl#.fcVBI2fc:^£*lSiai!!ift 

^i-i>s*fsfi83 8^a^3 i ±izmf&-rz>Bmj;m* 

0^-rs»ffflEiT-fe la 5 am 3 ©xfis ix-m^^fi 
z^xt 5 i(D¥-wmx-$>&o mi (i) tti3oii 

s4S:^L, El 4 (2) Jim 3 ©Xfi s 7 £^ L, 0 4 
(3) li|3©lSs 8£^U 14 (4) Iii3©x 

gs 9 S^LT^S. 
[0 0 5 6] lisltli, jt/5*&i:j&»&fifc*lie«tt 

©S4K3 l±<ZXs*y'$n) >^SCioT3 0 0 0 A© 

y =y y m. a <fc t>' 3i j- > ^ c «t -d t ^ ^ — - > ^ s ff 

l\ ^-h^-XEia3 2*5J;r/>r-M®3 3eMt 
So XfIs2T*{i, 77X7CVDiS(;«toT4 00 0 
A©iP$©a<b'>'J3><)»?>««y-htt«fflt3 4^ffJ 

[0 0 5 7] Xfis 3t-tt, ^«:Ji3 5i:^i>ff^ 1 
0 0 0 A©a-S iJlh, n>*^ S^4 1 

4 0 0A©n + Sa-S ilihScojIlT-ia^tcffM 

MSftfen* Sa-S iS4o«tt>'a-S i®© 
>'^-^>y^^TV^ > #i*I3 5*J«t^n>^i/ hJ| 
4 IIS4T-B, »«3 1©^:®{CJP$ 

2 0 0 0AOt'J7r>^IS^^'^!£(aoTM 

^©^ 'J r^^JgJi©^*— — >^£7foT» V 
-^SM3 6, KU-f >S^3 7i3eKU t y— ^/^BB^ 

3 9feJgJESb» TFT4 0^tS. i4 (1) {i, 
lis 4ST-©5aSi^T^©TFT4 0* s ff^$fttS 
£3 l©»rEI2IT-feSo 

[0 0 5 8] XII s 5 T-(i, T F T 4 0 ZBfS. bfeSlfi 
3 ^©^Et^U-f ^ h'^fll$:2 Am©J?^{zffJfiJc 
b, #«M6»fit4 2 ZBf&irZo xf!s6T-(i, 

v^^y^a^Y^^^-j^y^m^m^xMmmh 

14 2tm>*^ h7h-;i/4 3«rJBJ5K1-4. X-g s 7 T" 
i±, ««Uei«JH4 2±lc^hl/ ->-^ h 5 0 b, BI 

KOS»5 0 a^^-->^tl>. *€>{C, dbSB 5 0 a 
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(DftZii&tzlsblZ, 1 2 0"C~2 5 0'C<DffcmX$&%!M 

&f?-5. ^.mmrnx^ 2 0 ou 3 o^©^ia.s5rff 

ofc. 04 (2) fc, X|I s 7*t©*fcg*7«©»E 

3 1 «5Wf®EISr^-r« ^^^5 lCft SlhT«H3 8fl5 

j*««ic, us testis £0 t:*Ma-ew-rp3«cDat3te 

[0 0 5 9] Igs 8T-li, i4 (3) C^hSi^ 
C« * M/S** h 5 0 4St>TfiiiI4 2^x^f 
><7LTiS?Hi50 . 5jum©CjgB4 2 aSMtS. 

*h h 5 2{C§S&^£frV\ dbaS5 0 10 

aCD^^toT^€.fe», £1354 2 &i,ttcM^ttltci 

FT4 0±Ofiiil4 2(4, *M/^7h5 0CJ; 

[0 0 6 0] Igs9 T-(4, ««U6«UR 4 2 ±±IC7 
;i^-£AJf fcffJj&U 514 (4) CS%S*iSJ:-5Kia 
4 2 a±(CS*t«1S3 8 4ffMt-5o C©tt<£©»K 

3 1 £, K*f»i3 8 5 2 tt4. K*fS 

;i/4 3^bTTFT4 0fflh'l/^>fi3 7tM? 20 
[0 0 6 1] ««Uftliffi 4 2 ±©£,35 4 2 a ©7F5#(4, 

[0 0 6 2] JJliCHia^T, gjWff3 8 6#t 
SSffi5 2£f#£ ( , ±iB©«3ixafc43^T, * 

«M4 2©K7-fi'yf>W^KLT, dSB 

4 2 a©S£H£ 1 //mi: L£&f£3 1 £f# SCt^t 

i«;*H# 1 >um"rfe5SS*SS3 8 $:*t5Sffi3 30 
1 £S*£5 9 i:1-S 0 

[0 0 6 3] HlCjfxSftSflb;&©»E4 5fcfl2fi8Six 
5W4 7H:, fci:*t£ I T 0 i> e>J5)c 9 , JP£(4 1 0 0 
OAT-feSo SSIS1M4 4, 4 8(4, ^ 

fcfcioTJBfiSSiXTOS. MK3 
1, 4 5Rmc(4, 7 jj.va fgAUfc 

07^ U & i ^fg*t4 i> — & ^ ? y — > EPBij-f 5;ht: 

»£fl&S,-rsc£:i.r<fcoT, *«4 9#aA*ft*. r# 
H4 9i:l,T{4, &t*(fMafe*ftiEAb&y^ 40 
* M#fl oui^ttsk fta« Z L I 2 3 2 7) (c, 
**Stt*H ftg« S811) £4. 

5%iiALfcfc©£ffl^3. 

[0 0 6 4] 13 614, £*f«H3 8fc*"i-.6»R5 2 , 

3 8SStSlfi5 2, 5 9 ± (C fb^^Ii 5 

3§^Lti/77S«5 4£«fSU 8HJSgffl£Sg5 5 £ 
JBJSE-T4. S9tSf««a*«EB3 0K*l^T, li4 5 
4:f*ffi4 9i:©HW©uftii|!)l . 5T-$>£>©T-, 
**MSiafbttSI»JIB5 3*i£VMtit5 4©®Fr*(4;ft 50 
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1. 5©£©£ffl<^T^S<, StS5 4©±aS(C, #©& 

* h v;u^^< 5 6 (4s filtfffi 3 8 C»g 3 1 \Ztt 
LXAMfteZ'XM-fZXmytd 7©-5*>, WSlZ 1© 

ffi*swriRit:sat-r-6»a*5 8*«tB-r«j:3t:, &k 

[0 0 6 5] «£ffl&B5 5tCA*f^tl5A*t^5 7© 
A*W&0**fb*-B:TfiSf»li3 8CJ:«tt&3fe5 8 £ 

C©ffl^SiS^(4, SftSMIia^S 3 0 rt©S 
IMMS3 8 i:?M4 9 0&£a:©8Wfc:*W-SfiSM*tt 

[0 0 6 6] 0 7 (4, *3lS£0iJ©S»fStI 3 8 
S1K52, 5 9©5lt^S:St^77T-fe5 0 StS5 
2 ©fiWWffitttttt 6 0 X'TFcttl^ I«5 9 ©fitmS 
(4fflH6 ltf^tlS. 07{;::fcOT, Att^0£&o 
TAtTf 3*©KimK(4, 0= 0° omzttTZfte 

fe, l3 7{C«BE«ST-^-rffliia6 2 {4, tflipeetg (Hfbv 

2©ss*#tt&^-rft«i6 0(4. xmMt'i^^m-^iz 

(4S&©^73|Sj©£&f^a s ;*;§ <, AtMl#*S^» 

^(c(4ffi&t;£[^©JxlhWA s ^£v^ t^dJ§[^i4£J#-3"C 

1(4, «PfiW«©sat4*ttfe^-rE»»6 2fcEI*©fi 

[0 0 6 7] cffli^c, K^-f ^v?->ymmzfflm 
ts^tciotgimise o, 6 1 sfww-rsci:* 

5 l©aE3fe«*5 1 a©d5»«M 

^safb**SC4:t:j:-3r, IESIfr&7}©A#;*£f&J 

[0 0 6 8] SWSi«S*^a3 0±fc* 
-^5 6 5EILT, S*f^£$j;£Ufc. £Sts*HU A 
S*#5 7©A*f*i(9#3 0 ° ©i:*©«i|ia&tRK:*jlt 
4ffi«WlS!'N©ifi«*5 8©5SflEC»-rSx S*f^f*S 
S^gl3 0 ©i£H>7 (oI-^©ffi«!c^ 5 8©3£jg©tbi£$: 

*f^<9 = 3 o 0 ©AW*K*r-r*sfltffl*aa^ii« 3 

it(4 5T-Sofe« 

[0 0 6 9] HI 8 (4, **WO— ISJilfiWTf fe ssfltsa* 

a*^«B3 o©ee^i®ft(;:*f-ra,£*f#©fe£c 1 

jSW 2 tt£WSf*a«^*« 3 OCiota^S 

ftsafiftj?u ^GO:sws*aa^*iB3 ojcj;^ 

T ^/T> $ tl S & & & b , &M &£.m3li&i§i ^Tr^m. 3 
OlCcfcoT^T^ft&v-k-^SrT^u-C^S. SMSiS 

r B i^i3 o©ee$:^-r.'±ivv2(4, asjtasijfe** 

[0 0 7 0] *SMfi{H©K3t3!£i«ffiSi^8ffi 3 0 T-(4, 
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S9MMS3 8 ftJfcfSLfcffitfiMM 9fljCffiKLT^S 

*SWS0y-Ctt, IH]i!!i&#-*-3£tt«&3 8#ttA4 
9JMK fa:to-6«ll4 9JlfcSS|»gf*-5ffi«t:EB 

JBJIJ* «t D < , £i&®fg&ftKtttikja<Z>E|q|&£L 

[0 0 7 1] *£ifc«T?tiU 4rM*fiftlH 4 2 O 

$4MftlWR 4 2 tfJt? U 'f 5 H«flSffl»^K «U 'J 10 

^. *&» *«Mfifffit4 2 LTtfU-f ^ F*MB*fl§V> 

[0 0 7 2] itylgllffiWc&^Ttt, ^m^e— K 

£ LTTFT4 0 fcffl^&W^Co^TKlIB Lfcttftif 
fet^KMIM (Metal -Insulator-Metal) 

U * * £tf£ & jgffl -T * C i: #T- * 5 „ 
[0 0 7 3] B 9 tt, *»W©flfaO|6SIE«&^-ra« 3 

i(D¥-ffimT-&z>o s.mmm3 8±c«: % ^rMUfiiuu 30 

0tcff£jsK£ft.5£]gf5 4 2 a£fl-LT£iaS3 8 a#^«lij 
£B5££ftT^3o LfrLfctf?,, £*fS41 3 8 ©AS5 
3 8 aO^SUUJSBu ¥<D&.MmM3 8&£-DT$>mffi 
Cfttt, *«Mg«fflt4 2±fcfiiS»4 2aftJ&jER 
tSRStiH6n5*h77*5 l©g-£&f«fig3 8C 
WJiStSi^!:, ratE5>P<^ — >T?jSt*«*5 1 aft 

[0 0 7 4] £bSB 4 2 a &ffjj$-r £>£»©* h^*? 5 
lo#SS«a3 8fc*fjt6rsiR«t:, ^ti^ftgfc* 
E5U^* — 5 1 aS»8tr*Cfc*T?*S 40 

^{c-^sfc^ns^— ^a* s tf^L, *(-vx?5 loo 

£W«£3 8 £*te-r-£SiJ$CD* hv;*^ 5 l±tc(i, 
*tl*timbEi?tU**-->X'i&ittffit!St5 1 a ft 
1SWSS3 8!C*f{t>-f 5E?iJ;<# — >£JfM 

[0 0 7 5] £fc[29 &C^£ft5£igB4 2 a(i, 2f§® 

© fj b<d -&jt mm t^rni ( c e?*j $ ft t i > -s * h ■? * ? 

£fflt^Ttfif£;*ftT<.^, di£(S3 8 a©*§£&, fci: 50 
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*.fcEBSrEff5#;©fl*iSg£ i§£ 
(iO. 6,umi;U -€n^A 5 lS*rmeg3 8t^-TS 
^©^^AfCffJfiKU S>J©i&£«:-€©K5>J^* 
->*i**UT^S. *£*©:*;§;*«:, 3 0 

0//mx 3 0 0/znn H&Jg3&3 2 0 x 2 4 0, MM?--* 
X 5 -Y >5=-T-fe £ £ 3 fc^E </ * □ Rtt MOL5k&7fc&Bt& 

[0 0 7 6] fc;Jb\ RAt§MgL3tjH$iWi3 0©fltj5g, £j 
g(5 4 2 aflD^^ac, a^^- h'*i:'{imii£E©lUE^Ji: 

[0 0 7 7] S«fg3 8 ©ft*«^ < «: t) , H*f*1?i3 
[0 0 7 8] Ul±<Z>«t a C*S5fflfi«t:«tntt, sifts 

9 tsw«fii3 8 tcisi^gtftDf, £tz£.mmm 

3 8iQIBffl0!}««l|g«JR4 2±(iD30*5?fe<^iaT-$>5 

o©^s&* s (ri±i-€.. sstia3 8flt^ic^ 

JS8S*i6CiS4 2 att^JKfiiJtEBSn, *fcifelB«K: 

*oftj»astt«®ttt ©rii^ii, i «*» i v^tt** s 

[0 0 7 9] *fc*|«ISOT{c«tn«, milBi£bgP4 2 a© 

gg^ijy ^ _ > mm 3 8 1 r p-t- « s & 

[0 0 8 01 H10B, *^BJ©^ ?,(cfte©|ISS^JT-fe 
5SWS«B B a ^Sl 1 3 0©BfBBiat* 0115* 
EI 1 0 {c^^tiSStS 1 3 1 ©¥®HIT-$)So Ji^Xte 

«eir*»&JER5«»<0'y-h-'^EISll 3 2**Sv^t¥fT 
tcaS(t?>tl> ^-h^UEil 3 2*)>?>fct^-h*ll 
3 3*^«EbTV^„ y-h/UBB13 0Ctt 4 

[0081] y— vmrn 1 3 3 i±© 

lft->'J3> (SiN x ) ,'»fhS/Ua> (S 
iOx ) ttZfrbmsV- 3 4A^fi2^tlT 

1 3 3©±^©y- hmmmi 3 4± 

{cli, #ftK->'J3> (l-^T, r a -siji:lB 
-To ) , ^<eil^'J3>, CdSeft if* 
m 1 3 5 A^eK^flTOS, *2g{*IS 1 3 5©HJSgP{C 
tt, a-S i^AffrfeJEK^^V^^ r*ffil 4 1#»J58 
$nti^5. — ^©n >^ ^ t-Si 1 4 1 ±CI£, f-^ 

1 3 6 tf>m§tfci&£ti, ii&ij]<D?>#p hmmi 4 i± 
tea, v-^«fii 1 3 6 hmm^f t'j7f>, 

7 , ;u^-->A36c^i>6e2S KL"T >mtll 3 7A s ffi-gff5 
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[0 0 8 2] Ell 1 iZTr^Xo^, V— **ffi 1 3 6{; 
(4, y-Mt*E»l 3 2i:HifJEfiDy— Mfl««l 3 4 

3„ V»^EB13 9H:, ft ^Ut bT^IE LT^ 

v—;*M*Kjgi 3 9*, v»xti l 3 6 tmw. 
co&mT'Bf&ztix^Zo v—hmmi 3 3. y-Mg 

fill 3 4, 13 5, y-7«Sl 3 6#J:V 

>«11 3 7(4, »Rh7>«^ (i^T, r T 
FTj tfa-To ) 1 4 0 6*fiKU 1ST FT 1 4 0(4, 

[0 0 8 3] SJWSfig 1 3 8 #^j«Sft « 

ft©iasBi 4 2 atf^aflucJBJaE^^^■rv^4. ^-w* 

:*E*gl3 2, V— J*M;*E*I1 3 9 X TFT 14 043 
J:VdMBl 4 2 a^Iot, 1 3 l±±ffiC#HM6 

dlSBl 4 2 aJcjESbfeCiggl 4 2 b^USo KU-Y> 
*S13 79Wc(4, h*— ;i/ 1 4 3* s JBfig$ 

fttt^. ttiiSi*^B 1 3 0 6f^«r*l»©*ffiJBff 

fl9$ 1 4 2 b©S£H 1 
ttittffiJI©ff£<fc &/J*£^ 1 0 AmfiTFtfSfS Ll^o — 

flffl 1 4 2 aCDtr>y^{4, 1 0 OjumJeiTtfffS 
LOo 1 4 2 a3&SBJ5K$nTV^SIB«±C0#«tt6» 
I14 2±C7;i/5-»>A, «ftif*e>J«SKtt««l 

3 8#ffM£ft, filflil 3 8(43>*^ h*-;H 

4 3t:*j^T Kl/Y 3 7fcS8iRSft5i 
«C, *<0±£EfRflRl 4 4tfMSft5. 

[0 0 8 4] Slfill 3 8(4, Ell l£^Sft5ck-3 
^-I^XEJftl 3 2©-SBiJJ:w— j^^^eih 
1 3 9©-»CW«J»««t 1 4 2£^UT»S£ft£J; 
olZ&f&ZtlX^Zo Z<Dtz&>, KMmmi 3 8<£>®« 

5, B£3^Sl^#qTt£ Kl*«81 3 8©;^- 

->^m$:^<-rfeto^i4, ^wmfii i 3 8 <Dmtsta 

ttt, CiSBl 4 2aft^j«Lft^<f!jat-i'ixtfctl>o $ 
fc, 3 8fcy- W**EI»1 3 2 43J:W- 

^^lil 3 9fc©««^fi#£bSi;££tt, If 
lT£gf5#(::i4dl33 1 4 2a£ffML&^fif^iTft{4J; 

[0 0 8 5] SIS14 5±KB\ *^-:7^;i/^ 1 4 6 
* s JBJ5R£ft£o #7-;7^;i,* 1 4 6(4, &m 1 3 ICO 
S»«ffll 3 8«c#tqj-r5««Kctt, ^-K>**fcB:» 
feCD^^;u^ 1 4 6a#^j5&£ft, Slflil 3 8C*[ 
ft L&^ffi££tc(4, 16©7^l/* 1 4 6 bMBfig^ft 
& G tf^-y-Ol? 1 4 6±co±®(c(4, ITOfcfcT* 1 
?>fiRS»HJJSffil 4 7, S6«c-f©±tEfRlJS 1 4 8* 
JBjBKSftS. 

[0 0 8 6 ] ffiffitfi 131, 1 4 5 14, K§f «« 1 3 8 



Sl¥ 6-75238 

16 

raLTfts^to*&*ix stERoictta 1 4 9wzA$nx 
fiws*aa^sia 1 3 o^jek-ts. 

[0 0 8 7] Ell 2(4, Ell l*j<twiai 2iC^;*ft£ 
Ciffl**!l-3Ki*«8§ 1 3 8 &&K 1 3 1 ±lzjfmt Z 

Wt&i5fe*m%t&T-mmx$>t), 01 3 as 1 2 

1"JBJBi!t*i£SiftWrSBf-Sia"efe Ell 4 (4E! 12 CD 

xia5t*fflMe,n^^^ 1 5 KD^-mmx'^-ho m 

13 ( 1 ) (4EI 1 2 <D Jim a 4 £^ U El 1 3 ( 2 ) « 
HI 2©xga5 6^U Ell 3 (3) (4E1 1 2 CDxg 
a6S*U Ell 3 (4) (4EI 1 2 0Xfia8S^U 
EI 1 3 (5) (4EI 1 2MSa 9 £^LTV^4 0 

[0 0 8 8] X|ia lT-(4, J&£<6«f£ 
3 1±£;*/<W* >; >^SCi:ot3 0 0 OA 

t\ y-h^^E«ll-3 2*5<t^— 3 3ftjg 
fiK-T^o Xla2T*lt 77X7CVDaCi;oT4 0 

0 o A©ff$©afbs/U3>*e,j«sy-Kft«Ki 3 

[0 0 8 9] Ha 3T*(4, *«Cf*il 1 3 5 tte&mt? 

1 0 0 0A©a-Silh, ^>^^hI141i:%S 
JP£4 0 0A<Z)n + Sa-S iJSfcSrC^JIHT-aiKWK: 
BfiSLir&o &J&£titzn + Sia - S iJl*J<tVa- S i 
Jf<£>M^-->^£fTV\ ^f*S 1 3 5^ctt>*=t>^ 
^M141 xga 4T*(4, &K 1 3 1© 
3rH£j?$2 0 0 0 Acd^eU rr^SJS&^^^ffifc: 

fT-^T, V-7til3 6, KU>f >til 3 7*5<fcV 
V-^UE»13 9SMU TFT14 0#»«t 
S- Ell 3 (1) (4, xSa4£-r©ffi3J$7«CDTF 

t i 4 o^ffM^nfessi 3 i<Dmffimx&z>o 

[ 0 0 9 0] Iga 5T-(4, T F T 1 4 0 Sigfig Lfefi 
IS 1 3 1±^:SM* Y\s*J* h (Sp a aS:OFPR-8 
0 0) $ 1 2 0 0 A CD* U Ell 4 t^StiS 

^^15 1 ££3l>T, EI 1 3 (2) SC^ti^ £5 
(C, Ml 4 2 aZBOILirZo ^^151 £(4, fi*f 
1S1 3 8©JBJ58««Jciai 4tzj^SftSJ:-5£, $Ml 
T-^"rPJ^©jg^««l 5 1a, 15 1 btf^iJiiJfcJK 
JffiSftT^So S^M^l 5 1 aOfgD 1 (4, jg^^ 
«1 5 1 bCQSgD 2 <fc5*;*S<jfcj$;*ftT03. fc 
kiK, tiD 1 (4 1 0 jumX$> , iSflD 2(4 5/im 
X$>Z>o iagD 1 , D2(4, -eft 2 0/zmfitTtfJf 
**«SWr-tt, 2aa©Mj!B«15U ) 1 
5 1 b^m^&^^Z 1 5 1 &/H^fcl*ftfc:*K 

1 5 ittdfttttK^sft&^o a*»«{± mafiDpj 

ff^T*^4<, *fc3««U±C0PJ^T-4J:^ o ^<£>&, 
«W0fii£ffc\ Ell 3 (2) (C/^^ft^ct £951 
4 2a^ftA^nfeM{:Mt^o 
[0 0 9 1 ] Xfla 6T'(4, Sffi 1 3 1 ±±^(3^';^ 
^ KWflgft 1 /zm©J9*t:ffi^L. EI 13 (3) £^3 
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T*«l^eftM 14 2C3>^?h ;i/ 1 4 3 

[0 0 9 2] xf§a 8T-{±, dbSS 1 4 2bS«tSS* 
$g»l 4 2±^:®(Cia 1 3 (4) Cfv^nSi^CT 

13 (5) CSSix4.fc-3fc:eiSB 1 4 2 b±JCS*f^ffi 
1 3 8 4. Slt«ai 3 8B\ 
IUR1 4 2Cff^nt3>^^ hJh— ;H 4 35^b 
TTFT 1 4 0© K W >«ffi 1 3 7 fc«*lE3*vr^ 
-5. Stt*Hl 3 8©^*-^></Bt£> ««MettlRl 
4 2©T©*M'S ; * h^^fiESCiaJl 4 2 afcfc, S 

©XjISabT^ <HJ©£fbfcfi.&*l&V , >Ci:£Sai&b 

[0 0 9 3] 4 2 afi)Mfi< 1 5 1 ©ffj 

tt, G95 1 4 2 at*5*H/^ h©ff £ tc «fc ^T$J 

14 2 flSB 1 4 2 a©ffMSL ^jOfSS-TS 

[0 0 9 4] |10 C^Sft-Sffll*©*® 145 iCJfcfiJc 
SftSSfiil 4 7i±, fci:iLttITOA»&J«t), JPStt 
lOOOAt^S. 111 3 8, 1 4 7 ±©IE[qlK 1 4 
4, 14 8tt, #>M 5 KftiffeSWUSL *fcJ5£-*-*£fc 
laotMStitv^. HS13 1, l4 5Plt:il 
fc i: X If 7 >u m © X ^— 9- & fl A L b 'S: V 
■>— )im*X? U— >Wt5Ctiaot, $S1 4 

:ttioti*ai 4 9tfiiA^W. 4 9hb 

Ttt, fcfciliJIReSJKSiSAbfty;* h**ht*S 
(^^fttR, «a* Z L I 2 3 2 7) fc, 3fc^?£ffi 
«H U;i/*tt«, S8 1 1) £4. 5%SA 

bfc&Ofcfli^S. 

[0 0 9 5] 11511 #$&fD3CDS8tI!?*ii3e^g 1 
3 0©5*f^i4©a»SK:ffl^?>ii4Stt«l 7 0©M® 

*S4B^-r5a9fEET-*S. XHblT-BU El 1 6 (1) 
C^ti^i:, i?£ 1 • 1 mm©#-7* 7 0 

59 3— ->y*±S) 17 1©-^SIC> Ui^h 
tffitLt, fetxfcEOFTR- 8 0 0 (IftjfUt^btt 
S) *t?*L<tt5 0 0 rpm-3 0 0 0 rpmWi; 
>3-M:j:oti^t5, #HaSB!n?HU 3 0 0 0 r 
pmT-3 OEWa&lFU 1/^M72S1. 2^mfiX 

[0 0 9 6] Xflb 2Tftt. US;^M72*10 0'C 
T-3 0 3>lffl7''J'<— * U Xfib3-C-I±, i!6 (2) 
iCfvt.toC^ l/^^M7 21(CRr^iMai5 

la, 1 5 1 b£#-T£>* 1 5 1 SgagbTS 

3fc£fTl\ Iflb4m HI 6 (3) iZffs-T 
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l/->^hl72 »« 1 7 1 afflC^SBUtt* 

Rttff5©Ogl5 1 7 4 fcJfcjBRLfc. bT, 2 . 3 

8%©NMD-3 (JgwJfrfbttSO &m^tzo 

[00 9 7] Igb5flt tfvXSHRl 7 1 ±©£95 
1 7 4£$?Sb<(±l 2 0"C~2 5 0°CT-^S1-S 

016 (4) {c^^nSioC^UitnTBRHtt© 
»& 1 7 4#ffM£ft£. #H560iJ-T-i£> 1 8 

O'CT-3 O^-ra^SSff ofe„ Xffb6T-«U Ell 6 

(5) C^-ri^CdSB 1 7 4£BfiJtbfeM£l 7 1± 
KWflttftlMt 17 4a £ffjfi£ bfco #«MfiiUK 174a 
i:bT«±s *U-f U'«M!fJb<l±9 2 0 rpin~ 
3 5 0 0 rpmT2 0 ®>m* fcr>3- t- C«t otMt ^ 
3. **MtWCtt» 2200rpmT-20 8>H&ft U 
1 AtmfflJ?$©*««S^JK7 4 aSillfc. 
JR17 4atCfcfc, CjSC 1 7 4(-JSbfc£hSP* s ^b5^ 
iQigP 1 7 4 «fc fjJirt^^-efeS. 

[0 0 9 8] lSb7T'l±, HI 1 6 (6) H^-T <fc 5 td 
%iffl&&f& 1 7 4 a±l3^JS5SIJR 1 7 5 fcJIMbfc. ^ 
Iill7 5tim 7';u5.zi^A, ^ P 

A, $k, mUZ-ftm? ZZt&T-gZo #I»H 7 5 
©*£(£. 0. 0 1^m~l. 0 ^mfIjgA s jSb"tV , > 

iot^ISH 7 5ft»fiSbfc. 41fll 7 5{±> 
0» 1 7 4ti&oTM?nfeS«Ml 7 4ait 
Jg«3ftT^*fc»» 0351 7 4£j£bfe^£!fliJ&P3ff2 
©AS5 1 7 5 a^WUtl^o W.±lC<toTSS*tS 1 7 
0 

[0 0 9 9] B17tt, R*H8 1 7 0 ©SJfflttfflilS 

c/aue>fts**i 3 1, 1 4 5*iJ:v?Ml 1 4 9Ji© 
mmmz, *n*n«i. 5t-$,s. s«si7oo« 

Bfc, MH1 4 9Bi:A4g-f 3#Mt£«;£U *£«E0l 

-c&mmm 1 . 5 ©*^»ai{b«J!i 1 7 7 zm^rx^ 

1 7 6 1 7 0 1 7 

5 ©^Shifts l 4 9jf©«*t:*i(tas9mttfcPI«l 

©g*S-¥ii.S^i:SfitS:b-r^5. 

[oioo] ei i 7 tc^-r «t d t> s*f#tt©j»J^(±x 

KW«1 7 0(CA*f^-SAlt3fel 7 9©i!ca3 i ei 8 0* 
^h^;i/^p<-^ l 7 8-e«ktfi-*"S^i:K:J:oTfTt>n 
S»«l 7 Ottt, €©S^(-Wb^Jg0**oT 
AMJfcl 7 9*«A9t-ra. *h7;^-*17 8tt, 
^H5?M1 7 5±©AW3t 1 7 9iMH»3n3j&S»S 
S8*« 1 7 0©iSlSWiat:@£3ixT^a. A*r3"6 1 7 
9fflAlfMeSft^tAlt*l 7 9©^«^1 7 5 
(C<t5g(SL3 , c 1 8 OCDaKSWS-rSCfclC i-a-CKS* 

10101] H18I4, AStftfiefci58t«Ki:©n« 
47n-r^5 7T-35-5. Afl*ftJSeT?fe4A*f3tl 7 9© 
Kfrf&Kfct. 5 = 0° ©$9(l^f-r2>ft/S0©77(SltC, M 



(11) f$H¥6 -7 5 2 3 8 

19 20 

i&oipbammtLx&stix^z. 0 = 70° <ds.m = -3 o° ©stt&sps 7&£t<9 = -3 o° <Dm<h 

0 = 6 0° ©SW&jgftP 2, (9=4 0° A©S*fgtSP 4 7 <fc *} t^oTV^ 5 C tifi 

©fi»3U«*P3 % (9 = 3 0° ©&«3£jg£P4, (9= fl£„ cfttt, ft^S* 5 4 0 %3iffiX'& £ i:, IEK*ffifc9- 

-3 0° <Dfi!t8JgfcP 5, 0 = -4O° ©Slt3&K£ A^mJ-fK, ifcSL#4>&^ e,ftt^fe 
P 6 N e=-60" OSIflSSP7 > 0=-7 0° CD 

SW&gftP 8T-^LTV">3o [ 0 1 0 8 ] M 2 2 fct, 3t;ftti££ 1 5 1 a , 1 5 1 b© 

[0 10 2] 018tft SMb-r^^i>A©ail(ieS v**©«H*C,5»4ai$£*{fe£*;fc*hv**l 
*g©£SM$i£fflSa£«Ky&8 1T-^LT^5„ (9=3 0° 5 1 ftfflVTtf^ UfcSWffi© 0 = 3 0 ° T-©H*f*S: 

©Slhf^JSP 4fi, 0 = 3 0" ogftT^->^ACDS mTo H2 2*»e>flffl©*I^S4 0 %JiLti:1-*£i:fc 
*f&JgP 1 0 J;f)feffitlTiJf3, 0 = -3 0° <DJx.m& 10 ±oT»^E3**©^«#»&ftSCfc#¥a«. 

1 lJ:5*«nT^5C4:#*IS. - 1 1 «fccT, Ci»©|«iBJftJt* 

CO 1 0 3] W±o«t^C*3(aB«K:J:*itt, ffJtt©$iJ i:A s T-§, cWciotS^BWt-SS. 

0«14 2a±CQ«14 2at:t&orj&JEi8*nfci!!jgB 3o 

14 2b 3*£S*g;»Jg? 1 4 2 ±t % £35 1 4 2 b . [0109] *^0y®£*f£!ttA&CT&a 1 3 0 T- 

(3?&ofc:,5W*ei 1 3 8 aSP 1 4 2 a©ff2 tt, 1 3 8 £ff$f£ LfcBtfMIl 1 4 9ft£(ftB 

tt*SHffl-rsci:£J:oT, A»«:S*f«rftS#r4S l/roSfc»«J£#«e< lh &£F&ai/T>iIiffl#f#e>*i 

Wiai 3 8tf»6ix % £*fSr£nai7j^£M 1 30<»i 3„ G£ha&*rrafi3t«ii 3 8# 

^s(aa s raj±-r s<, 20 as 1 4 9jffjk ft 1 4 smtzizismmi-z 

[0 10 4] mJin©*: |-?^^ 1 5 1 fcfc x 01 9tC^f (fiaCcffia^tlTV^|}}fi!ti:35:S&» x ftgfSl 4 2 b© 

<fc3fcfc©*ffiV*S©#jf*0lrV, mi 9 (1) T-fcfc, *SHlWu *ffi»JP«tDt»/h* <» dbasolg&Afttt 

l«15 1a, 1 5 1 bC&BSfA^;** 1 5 1© aS^©ga(q]^gL^'fcV>liJg{cM J f'AHCl-5C: £:#T\ 

ei»oi!)4 7%t-fet), 019 (2) Tfttj6jfc«m ^fc^^jT-tt. s#fs® 1 3 %msssmiiH 

5 1a, 15 1b©gBi#7X^15 1fflgIiC0 4 (cfigB 1 4 2 a bit ftftiffc, 1 3 1 ±ffilz. 

l%X-&Z>o ASSl 4 2a5MUU^. 1 38 

[0 10 5] E2 0l±, MiaiSla, 1 5 1 bi s SrSWSHi: IT, S'J{cS*ftRSI9Htt4)«t <, £©*§ 

ii«©4o%a±sfi«)5^^5 1,151 &fflv> ^ic^iBj^tc, ^*iij&a«[ociS±tjBj«snfc*«i 

T^«*nfcSSt»JK7 5, 1 7 5 tiJ(t5AWAJS(9 tt»JBLhfcfiWIE*»JB«$ns. *&, *-r^>^j& 
k.&% 1 &m.t.<Dmmt:7jk-t7 i 77X'&Za XStftmOX- 30 ^fcUTFTUO^fflUST^r-f^Yh^^i 

fe-5AW^7 8, 1 7 8 ©K^f&jgtt, 0 = 0 0 ©*J|Ji i&^SC©SWSf^^^gS 1 3 0 fcoi^TSJIB Lfelt 

^^-5.^J^e©^(D]{c, ^0 4»c,©ffi»fcL/T^$n ixifi), C*xtcRg«£>ft5 ■&©"£{*£<* |J6?h'J^ 

t^s„ 0 = 70° ©s*fg5jg£P2 u (9 = 6 0° © ei6*sc'S6if©s«s«[a*^H"e*»isi*fiDa*i«» 

KW&JS&P2 2, 0=4 0° ©Stt&gftP 2 3, 0 

= 3 0° ©R|f^g&P2 4 > 0= 2 5° ©KStSfiK* [0 110] 36t, *£tffi0g?tt#«M&ttlK 1 4 2© 

P 2 5, 0 = - 2 5° ©Stt^JS^P 2 6, 0 = -3O >\*—=.y*ri£ F v-T ^-y^>^r£{c X-oX'rt itztiK 
° ©Stt&Jg&P 2 7, 0=-4 0° ©S*f3£j«£P 2 4 2j&**U-Y'* K«JJi©»^CBU 7^* 

8, 0 = -6 0" ©£S*3£JK£P 2 9, 0=-7O°© 'JMl: .tS^y h^-y^>^i£{C ioTff oT&£ 

KSt9MESP3 0T=<LT^5. i*. ««M&«8K 1 4 2 i: U -i X KWflifeffl 

[0 106] I20fli, £fciHb-^*i"j7A©ffip 40 t^fcA 5 . U ^Jjl&^ffeCW^Wft&^Tt) <fc 
efe«©SSt^«feft^SSSiHl 8 lT'^UTV^a,, 0= $6fc^JS^IT-(±, Stgl 3 li;bT> ■tt^T.ti. 

3 0° ©S*f^JSP 2 4«u 0 = 3 0° ©^fbv^^i/ i:•A i e»fiE■i>^/&*f*4S:fflv^tA s s '> U 3 >S*S© id 

■>A©SlfMP3 4J;HSnt*i!), 0 = -3O° «t=paWS:tt»-Cf trattlftaStf^Sff $n, C©iS^(c 

©SW^JSP 2 7^St0=-3 0° ©SfbT^y^; ttH88*S«±t:mSfT-S swifts. 
ACfilfSSPSTiHinTV^C^tfflS. [0 111] JSa8B£lfiWl:*HTtiU K 

[0 1 0 7] ctit^U Jfi^ftltei 5 1 a, 15 1b t LX#*e]»3l>fX h • h h" ft i: 0 fetf fcltft 

A s *&irta© 4 0 fckiH3 5Xffl*h7^j'i irtu cfttiB^$nscfcl±3S<» fci:x«2eiC-y 

5 1 ftffl^TPI«©*^fiSt*©Sfl«*ttfeBI2 1 ^ h • Tfc* hffli-S&flbOJtlRJR*- ifi^-^ftffl 

0=30° OfiWSSP 5 4 tt, 0 = 3 0 ° ©g? ««Sft^«B<3!) J: d tt*ftfl,S^t- K. 
fb-7y*->^A©SW?SfiP4 4J:»3t,3l&oT*iO, 0 50 i^SB-Cffiffl* il 5 9^16^- 



(12) 

21 

©»*5W»e>n-6. £tz&mmmr-&. x^vT-yvm 

?iLTTFTtffll^t^C-3^-CKIBl/fctf, tzt 
X.(fMIM (Metal- Insulator-Metal )Sfi^ ¥4 Or— 
r\ ^VXfteZZm^tzT'P'rJ Y 'J ^^Stfit 

co 1 1 2] ei 2 3 it, *m%<DZ t>\z.fe(Dm.Mm*m. 

^t5ttofflfIit-S5. ^S&CT©^^ bu>£© 

U 3 1 ±Jc, *S,$g^«)|4A^fi!cSMfeit* 

Jf 7 UMlfe^ms, MfejSgftJf 7 ltt, HI 2 10 
3lZ&^X&U*tt^tzmm, £StS*S3 8 

lW<Dmmt T F T 4 0 $r«B21-S*aSE«:® 3 5 ©Bf£ 

mmticmmztiZo ^©eii o*>j:i>'iai 1 
[oi 13] H2 4ii, m&m*m7 KDWtf&xm*®. 

7"?Yi)>7Xmmi 3 lOTJg^-^lHlfllT-feix, 
[01 14] atS 3 1 ©£®fc, 124 (1) !: 20 

©^s^n^n^«!c$#fe^ttT^ vjvmm, tzt 

x.t£M±^> r*±§!k iSS&S A^-^lf-f *CR, C 
G, CB£3fi{lgrg^rfr#Tmfe£gLfc^7 1 £ 

[0 1 15] ^^T, El 2 4 (2) t^tiol:. F/f5t 
©?^^7 2^UTf^U SlfglUfe&fC, Hit*® 
3 8ti^.««^i:, TFT 4 1 £fitJ5E-rs*i!H*J!3 5 

^Ci-sTI&l&^T, El 2 4 (3) C^fi?^ JRfe 30 

j&#e 7 1 jfMU;. ^©&> 2 o o-c-c i mrsiim 
[oii6] y.±©«to(c*^fiE^jt«tn(s, MfeiS* 

i!7 1 £Jfcfi£LT£*faE8 3 8lW(D&fr<D5LMft (ft 
Sl}fe) £i&£J;-5fcLfc©-e, ^(c^g&ft©?! ft 
£B6±t-£C 3> h©@tifcHS*Sf« 

IS4 5±!C,ifeM17 1 5rBfiK-r-5Jii^(CJ±^-C, * 

&^t>tf©-fft£j;5iSQ*©eT£'j>&< l^bes^ 40 

£ HSi-r £ d i: ftx # 5 o 

[0117] xnmmxit, m&mytm 1 1 ©*mi: u 

7t;i/77^y'j3>W?-')A (a-SiGe ; 

h) , ■&z>^\zm<nmm.n* ^^t:(Dmm^si J Mm°} 

$£X3bZ>. JRfej6jfeJH7 lof^li, ffl^S*t** 

©HftiR»«ft«H!lLT, »*U<ttaia*&'>*:<4:t» 
5XWTC, £ •)« t *b<li 1 %WTiC&S<fc?!cl2:£ 50 
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[0 118] 

CDM^a^Dti, §lllb»ffi±CI±CiaJ* J JBJ«* 
ftfctr>©-e, fiJ*«ffii:5l[alUWSi:©il«i^&tt£l> 

[0119] iu&<D&5&&fim&miim<DMk 

miz&amzwmztix&z?. m.mmm 

©^*-^>^A s &$?i:fc3. bfca»oT» *S*flffi# 

ffltt iaa»sv^tt**so»s:s 2 ««Uii±©iBttJ&» 

B'vSB&SfafclRSl-rs ^©^JSA s tiAD LT &j*4t|g 
[0 12 0] $.tzfr$&miz£M,£, HugSCiSBOE^J/t* 
<> dS5©ff5fiKA s ^i:^€)o 

[0 12 1] $ £JC£7c#$§B8£J;ftfc£s — #Stg±C 
©SMxfcBSJt-rscfctf-CS, :3>h^*h©ffift&M 

{c<t.5Pn^©f£T&'>a < Lrwsv^*^&^•ra 
[0122] st^Biianit «Bj«i£«ffl§&S3te« 

{c ^fig S n ffiflifiLt C , iWM *>e> S S«« SrSfi 

[0123] *fc^«iut:iB5«j*nfcaft©i£!iaJc»-3 
[0124] S6t % mtmmm^Tjifcmtteznm 

X&zm&tl.Z. tm&te<tj;r), SAtSttSS^SSB 

©^^S(4* S $ 6 {C(q]±-r 5 . 

[El 1 ] *«w©-is«i0>j-e**sws«[iia^siH3 

0©BfEEI-C-fe5o 

[E12] HHC^Six5»«3 1©¥SEIT-^So 
[E13] Hl*{J:VBI2t:^$nsa«3 1 ±tcHdh$: 
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0T-;fcS„ 

[0 5 ] 0 3©X|Is 7 fffl^S"^.** 5 1 CO^HHT- 

So 

[0 6] £W«#3 8£#TTSffl&5 2©SI*^'ffi<Z)ifJ 

[0 7] *»l»©£»3S7 , *7--f 7"vl»iJ*;*S«5 
2, 5 9CD£*mtt6 0, 6 1ft^5 7TJ*S. 

ooefi***c#t5fi«*<ofi*c i Efejsiatc^ 

[0 9] *ISB^CDffi0»I5^tIffi3 lffl¥®0T- 

[0io] ^awos&cfl&osafiw-ca&sfiJtajfcii 

St/j^SM 1 3 OfflifflIf$«. 
[0 1 1 ] 0 1 0 &C^£ftSS1K 1 3 1 cD¥®0T-fe 

So 

[012] 01 oijitfiai i t^*n*ia«ftw-rs 
RStnm i 3 8 &Bj«r sxsit- 20 
as. 

[013] 012 !:f>tMJffi&lB|fSffiSiT6 

So 

[014] il.20Xla5T-ffl^5-7X^ 1 5 1 
[015] *%l!ll®&af£!#aa^&B 1 3 OCSIfK 

[016] 01 SOXfifcsfciE-f 38Jr®0-C-35So 
[017] fiSfffi 1 7 0 OfiW1*ttCDfl|^asSBiflB"*-5 30 

^W10T-feSo 
[018] A9WI«0fcfiSt»9Ei:oM»*^-J-^7 

-CfcS. 
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40 
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[019] 5 1 S^-r¥®0T?feS. 

[02 0] &3feffitt5 la, 15 1 aCEIftfv^i' 

[021] jKjfefa^ 1 5 1 aCDffiSflttf^tt® 35%$ 
i»5v7^ 1 5 1 *ffll^T^JBK*nfeSSt»flt7 5 C 

So 

[02 2] »3fc«l«©i!l^i:Sit*fc©iai«*7i%-r^5 
[02 3] *«WO*6Cflfa©S5«l09*»l9!-rSfc»© 

[02 4] I6M17 KDfcf$.Jjmzm.W-fZtzlsb<D 
8ff®0T-$>S. 
[02 5] 7**5^ ^HJ^^CfflV^ftS^-f 

^>^ft-fe5iih7>^^ i £w-rs»£2 

[02 6] 0 2 5t^^nSW»fffl^X2 6-X2 6 *> 
P>Mfc»f@0T-feSo 

[027] T-irrJ PXttlzm^btlZXJ 

^>^m5II^7>^^' 1 1 ^ttsss 

1 2CD¥®0t?$»5. 

[02 8] 0 2 7CC^^nSW^fti!f<SX2 8-X2 8 

3 0, 130 satmmgL&fK&m. 

31, 45, 131, 145 

3 8, 1 3 8 Rmmm 

4 2, 1 4 2 # «M6»JK 
4 2a, 142a figfl 

4 9, 1 4 9 r£H 

5 1,15 1 *h-?X7 

[05] 
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